Protection by 3-aminobenzamide and nicotinamide against streptozotocin-induced beta-cell toxicity in vivo and in vitro.
To increase knowledge about the defense mechanisms of pancreatic beta-cells exposed to acute injury, the patterns of protection exerted by 3-aminobenzamide and nicotinamide against the effects of streptozotocin have been studied in vivo and in vitro. It was found that 3-aminobenzamide, a strong inhibitor of the NAD-consuming nuclear enzyme poly(ADP-ribose) synthetase, is maximally effective against streptozotocin-induced diabetes in the rat when administered 45-60 min after the beta-cytotoxic agent, unlike nicotinamide, which exerts best protection when given very close to streptozotocin. A partial protection is still afforded by 3-aminobenzamide administered as long as 120 minutes after streptozotocin. In isolated islets, each protective agent, if added to the incubation medium 20 or even 40 minutes after the exposure of the islets to streptozotocin, is able to partially prevent the effects of the damaging drug on glucose-stimulated insulin release. However, best protection in vitro is obtained when either 3-aminobenzamide or nicotinamide is added simultaneously with the toxic agent. Our results support the concept that the reversibility of streptozotocin-induced acute damage in beta-cells depends on the preservation of intracellular NAD pools during critical time intervals. This can be achieved by two different partially overwhelming mechanisms: a) early stimulation of NAD biosynthesis (prevailing effect of nicotinamide) and b) strong inhibition of poly ADP-ribosylation activity (main effect of 3-aminobenzamide).